This study aimed to identify the prevalence of physical inactivity and associated factors in adolescents, using a cross-sectional design with a sample of 1,455 adolescents (741 females 
Resumo

O objetivo do trabalho foi identificar a prevalên-cia e os fatores associados à inatividade física em adolescentes. Estudo transversal com amostra de 1.455 adolescentes (741 do sexo feminino). Os dados foram coletados por meio de um questionário composto por indicadores sociodemográ-ficos, de percepção e comportamentais. A atividade física foi estimada pelo
Introduction
Physical activity is known to be a protective factor against various health problems. Physically active individuals show lower odds of developing cardiovascular and metabolic diseases, obesity, some types of cancer, osteoporosis, and psychological problems 1, 2 . The population should thus be encouraged to maintain adequate levels of physical activity. However, population surveys have shown that this often fails to occur.
In Brazil, studies on physical activity have shown worrisome results. The proportion of physically inactive individuals is high. A systematic review identified 47 randomized studies on the prevalence of physical inactivity 3 . Of these, ten were conducted exclusively in children and adolescents. In adults, the prevalence rates for physical inactivity were similar to those found in the United States 4 and Europe 5, 6 , reaching more than 70% in some studies 7, 8 . In the young population, prevalence rates for physical inactivity varied between studies, depending on the measurement procedures and classification, reaching greater than 90% in one study 9 .
Findings on physical inactivity in the young population in Brazil are already worrisome, due to the high prevalence. This concern is further aggravated by evidence from studies on the continuity of physical activity over life (or "tracking") and the secular trend. Tracking studies suggest reductions in levels of physical activity over life, especially in the transition from late childhood and adolescence to young adulthood 10, 11 . Recent decades have also witnessed an increase in physical inactivity even among children and adolescents 12, 13 . This scenario suggests that physical inactivity will increase even more in future adult populations.
To improve our understanding of the problem and thus support the struggle against physical inactivity, we need to expand and extend our knowledge on physical activity in young populations. It is crucial to investigate the reasons leading young people to pursue an increasingly less physically active lifestyle, consisting mainly of activities that require little or no body movement. Some effort in this direction has already been made in Brazil 14, 15, 16, 17, 18 . Still, few studies 16, 17 have focused on the influence of factors such as physical education in school. Furthermore, we fail to find studies associating information on adolescents' self-rated physical activity or their perception of maternal physical activity.
Understanding different factors associated with physical activity can contribute to the development of effective programs to encourage physical exercise. This study thus aimed to identify the prevalence of physical inactivity and associated factors among adolescents 10 to 17 years of age.
Methods
This was a cross-sectional school-based study conducted with schoolchildren 10 to 17 years of age enrolled during the daytime in the municipal and state school systems in Uruguaiana, Rio Grande do Sul State, Brazil. Considering the sample calculation, 1,463 schoolchildren participated in the study. With this sample size, the margin of error for estimating the proportion was 2.8 percentage points. In order for the number of adolescents from the rural area to represent the proportion of rural students enrolled, it would be necessary to include 95 adolescents.
The study adopted probabilistic cluster sampling, where each school was considered a cluster. All the public schools in the municipality participated in the selection round and had the same odds of being selected to participate in the study according to the number of enrolled students in the 10 to 17 year age bracket. To reach the estimated number of adolescents, it was necessary to pick 10 schools (nine urban, seven of which state and two municipal, plus one rural). All the schoolchildren 10 to 17 years of age from the 10 selected schools were invited to participate. The final sample only included those who turned in the informed consent form signed by a parent or guardian and who expressed their own desire to participate.
Data collection involved applying a questionnaire organized in sections to all the individuals comprising the sample. The questionnaire contained questions on: (a) demographics; (b) routine daily behaviors and habits; (c) self-rated physical activity and nutritional status and perception of maternal physical activity; and (d) leisure-time physical activity and habits.
Physical activity (dependent variable) was estimated using the Physical Activity Questionnaire for Older Children -PAQ-C 19 and Adolescents -PAQ-A 20 , adapted and validated for Brazil as reported by Silva & Malina 21 . The instrument consists of nine questions on sports, games, and other physical activities in school and in leisure time in the previous seven days, including the weekend. Each question has five possible answers (values from 1 to 5), allowing the creation of a score. The score divided by the number of questions allows creating five categories of physical activity, classifying individuals as very sedentary, sedentary, moderately active, active, or very active. However, in our study we chose to replace the expressions "very sedentary" and "sedentary" with "very inactive" and "inactive", respectively. In agreement with other authors 22 , we contend that even when individuals display sedentary behaviors or a sedentary lifestyle they can be considered active, given that "sedentarism" is defined as the time spent per day in the sitting position and not as the lack of physical activity.
The independent variables were organized in three blocks: socio-demographic indicators, perceptual indicators, and behavioral indicators. Socio-demographic indicators were defined as: (a) socioeconomic status (according to the Brazilian Economic Classification Criterion 23 -divided into five levels from "A" to "E"); (b) headof-family's schooling (≥ 13 years, 9-12 years, 8-5 years, and < 5 years); (c) area of residence (urban versus rural); d) type of residence (house versus apartment); (d) school system (state versus municipal); (e) gender (male or female); and (f) age (in complete years).
The perceptual indicators were: (a) self-rated physical activity (much less active than others; less active than others; as active as others; more active than others; or much more active than others); (b) perception of maternal nutritional status (normal weight; overweight; or obese); and (c) perception of level of maternal physical activity (active versus inactive).
The behavioral indicators were: (a) commuting to school (active versus passive); (b) attends physical education in school (yes or no); (c) enjoys physical education in school (yes or no); (d) enjoys physical exercise (yes or no); (e) screen time, or time at TV, videogames, and computer (≤ 3 hours versus > 3 hours per day); (f) smoking (never smoked; former smoker; or regular smoker); and (g) alcohol consumption (never drank; used to drink; or drinks regularly).
Although commuting to school is part of physical activity for the adolescents (different domains of physical activity), the PAQ-C and PAQ-A provide a generalized classification of physical activity. We thus chose to use commuting to school as an independent variable in order to test whether this behavior was associated with the classification of physical activity in the instrument we used.
Data quality control used dual keying-in. The data were stored in a databank formatted in Epidata (Epidata Assoc., Odense, Denmark). After verifying the data's consistency, the databank was exported to SPSS for Windows 17.0 (SPSS Inc., Chicago, USA) where it was analyzed. Univariate, bivariate, and multivariate analyses were performed.
The univariate analysis used absolute frequencies and relative frequencies (proportions) in each of the study variables, followed by calculation of the 95% confidence interval (95%CI). Bivariate analysis used chi-square test for heterogeneity and chi-square for linear trend. In this analysis, each independent variable was associated with the dichotomized dependent variable (the categories very inactive and inactive were grouped as "inactive", and the categories moderately active, active, and very active were grouped as "active").
The multivariate analysis used binary logistic regression with dichotomized physical activity as the outcome. The entry of each independent variable in this analysis followed the constructed hierarchical theoretical model ( Figure 1 ). As factors associated with physical activity (inactive), the final multivariate model included independent variables with p < 0.05.
The study was approved by the respective institutional review board (case n. 042/2010). Data were collected from April to August 2011 by previously trained physical education students and faculty.
Results
A total of 1,463 adolescents were evaluated. Of these, eight were finally excluded because they fell outside the target age bracket. Of the 1,455 adolescents with consistent data, 1,343 completed all the information for calculating the score on level of physical activity. Table 1 shows the descriptive results of the study variables. The results call attention to the high prevalence of adolescents classified as very inactive or inactive (68%).
Due to the low frequency in given categories of the independent variables socioeconomic status, smoking, and perception of maternal nutritional status, we chose to group them with other categories when performing the bivariate and multivariate analyses.
In the bivariate analysis, of the 17 independent study variables compared to the dependent variable, only five failed to show a statistically significant association with physical activity (p ≥ 0.05) ( Table 2 ).
The crude odds ratios (OR) in the binary logistic regression confirmed the results of the chi-square test. When analyzed jointly (adjusted OR), some variables lost statistical significance and did not enter the final multivariate model. The results of the adjusted binary logistic regression showed that living in an apartment, female gender, older adolescence, self-perception as less active than one's peers, perception of one's mother as inactive, not walking or bicycling to school, not participating in physical education in school, and not enjoying physical education classes in school increased the odds (p < 0.05) of adolescents 10 to 17 years of age being classified as inactive (Table 3) , forming the final theoretical model between physical activity (inactive) and associated factors in adolescents.
Discussion
Our study's results indicated that more than two-thirds of the sample were classified as physically inactive. This proportion varied according to stratification of the sample in subgroups (independent study variables). This procedure, in addition to identifying the factors associated with physical inactivity in adolescents 10 to 17 years of age, can contribute to the elaboration of programs to prevent physical inactivity and to promote adherence to regular physical exercise.
Brazilian studies with representative samples using the same instrument showed similar prevalence rates 14, 24 or higher ones 21, 25 than the rate of inactive or very inactive individuals found here. A comparison of our findings with those of studies with representative samples of adolescents that used as the classification procedure the current recommendations for physical activity for adolescents (≥ 300 minutes per week of physical activities) showed varied results. In a study of 1,518 adolescents 14 to 18 years of age in Curitiba, Paraná State, Brazil 26 , the authors found that 85.5% of the individuals failed to meet the recommended amount of physical activity. Using the same classification criterion, Hallal et al. 16 , studying a representative sample of adolescents 10 to 12 years of age in Pelotas, Rio Grande do Sul State, Brazil, found 58.2% of inactive individuals. In a study of 4,210 adolescents (14-19 years) in Pernambuco State 27 , the authors found 65.1% of physically inactive individuals. A sample of more than 60,000 ninth graders from all the Brazilian state capitals and the Federal District under the National School Health Survey (PeNSE) found 56.9% of physical inactivity, with no major differences in prevalence between regions of the country 28 . Although diverse measurement instruments and classification procedures are used in studies on physical activity in children and adolescents and add to the disparate seasonal, environmental, and cultural characteristics to hinder comparison between studies, the low prevalence of active individuals in different studies is recurrent, regardless of the procedure. Among the above-mentioned studies, none showed more than 45% of active individuals. These results are similar to those presented in a study 29 that combined information from 35 countries of Europe and North America, identifying a prevalence rate of only 35.3% of young individuals classified as active, and a study 30 of adolescents from 100 American cities with 48% of active individuals. These results indicate that physical inactivity can be considered a worldwide phenomenon and emphasizes the need for studies on the determinants of physical activity in children and adolescents in order to provide information for the elaboration of programs to encourage physical exercise.
In relation to associated factors, our results indicated that adolescents living in apartments showed higher odds of being inactive when compared to those living in houses. This finding may be related to the more ample spaces available for physical exercise in houses, which in many cases have yards or patios. According to a study by Babey et al. 31 including 4,010 adolescents 12-17 years of age in California, USA, physical inactivity was more common in adolescents that lived in houses. However, Hallal et al. 16 did not find an association between physical activity and type of residence in their study of adolescents in Pelotas. More studies are needed on physical activity in children and adolescents including type of residence as an independent variable in order to understand its possible impact.
In relation to gender and age, our results are consistent with the literature. Female gender and older age brackets showed higher rates of inactivity. Studies in different regions of Brazil 18, 21, 25, 26 and in other countries 13, 32, 33, 34 agree with these findings. Importantly, however, there are studies indicating no association between these two variables and physical activity in adolescents 17, 35 .
In programs to promote physical activity, among other characteristics, it is essential for individuals not only to understand the benefits of a physically active life but also to perceive themselves as active or inactive; in the former case, they should remain active, and in the latter they should modify their lifestyle. The results of the current study indicate that inactive adolescents are aware of their situation. The association with self-rated physical activity had received little attention in previous studies and can facilitate understanding of the reasons leading adolescents to adopt such lifestyle and thus elaborate strategies to change this situation.
Various studies have analyzed family influence on levels of physical activity in children and adolescents. Among the possible family factors, level of maternal physical activity appears as an independent variable in various studies of physical activity in adolescents 16, 36, 37 . The results indicate that adolescents with inactive mothers show higher odds of being inactive themselves, although other studies fail to confirm these associations with the mother, only with the father 38 , while others fail to confirm associations with either parent 39 .
Although part of the available evidence indicates that parents' physical activity is associated with physical activity in the children, this possible influence may be understood better by analyzing the children's perception of the level of their parents' physical activity. Our findings suggest that adolescents who saw their mother as inactive showed higher odds of being inactive themselves (OR = 1.49; 95%CI: 1.10-2.02). Some recent international studies have also included this analysis 40, 41 . In a sample of 1,004 students nine to 18 years of age in Mexico, Siegel et al. 40 identified perception of maternal participation in sports and physical activities as a significant predictor of variance in the PAQ score in adolescents. In a study of 1,978 adolescents 12 to 19 years of age in La Rioja, Spain, the authors found that adolescents who saw their mothers as inactive showed 3.5 times higher odds of being inactive when compared to their peers that saw their mothers as active 41 .
In our study, adolescents that reported commuting to school passively showed higher odds of being classified as inactive. Although this variable belong to one of the domains of physical activity (commuting), since our instrument did not include this type of information when calculating the final physical activity score, it was inserted as an independent variable in our analyses. Other studies 16, 42 analyzed commuting to school as a dependent variable, indicating this behavior's importance for physical activity in adolescents. However, our results are important if we consider the high prevalence rates of individuals classified as inactive (68%) and who report not having any type of exercise except for physical education in school (74.9%), indicating that for a large portion of these adolescents, commuting to school become the only regular physical activity besides physical education in school. Our study's findings demonstrate the importance of physical education in school for levels of physical activity in adolescents. Individuals that report not participating in physical education classes (OR = 4.02; 95%CI: 1.62-9.99) or that report not liking the classes (OR = 2.06; 95%CI: 1.06-4.02) show significantly higher odds of being inactive. Other studies corroborate our results, indicating that participation in physical education classes in school increases the odds of adolescents being active 16, 17, 43 and that the odds increase further when participation occurs five times a week 17, 43, 44 .
When we included the variables commuting to school and physical education in school as independent variables, we were aware of both the positive aspects and the limitations of this methodological choice. The positive aspects include the result indicating that the PAQ-C and PAQ-A classification (which can be considered a general measure of physical activity) is consistent with other indicators of physical activity. However, this methodological choice means combining different behaviors of physical activity in a general classification. Thus, rather than considering these variables as factors associated with physical activity in adolescents, it might be more adequate to view them as integral parts of such activity.
The current study presents some limitations for generalization since it deals with a sample of children from the public school system, thus impeding inference due to the lack of individuals with higher socioeconomic status, who are present in both the private school system and the vocational training schools. In addition, the target age bracket is in a moment of change vis-à-vis possibilities for participation in the labor market, but this variable was not measured to verify the potential association with leisure-time physical activity. Although the study showed significant associations between various independent variables and physical activity, it was not possible to establish causality since this was a cross-sectional study. In addition, information on physical activity is subject to recall bias since it refers to activities performed in the previous seven days. Still, regardless of the above-mentioned limitations, the study's findings are representative and contribute to the body of knowledge on physical activity and associated factors in adolescents 10 to 17 years of age.
Conclusions
The study confirmed the high proportion of inactive children and adolescents. The identification of an association between inactivity and non-participation in physical education at school and lack of enjoyment of such classes, plus the perception of one's own reduced physical activity and that of one's mother assign significant importance to the school and family in the fight against physical inactivity in children and adolescents. 
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